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(54) INFORMATION DISPLAY DEVICE WITH OPTICAL POSITION DETECTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make easily maintainable the matching 
between two coordinate systems by comparing the position of an 
indication body detected on the basis of a 2nd coordinate system with 
a specific position of a 1 st coordinate system and correcting it. 
SOLUTION: Laser lights emitted by light emitting elements 1 la and 
1 1b angularly scan a plane substantially parallel to a display screen 10 
through the rotation of polygon mirrors 1 6a and 1 6b and are projected 
on a retroreflective sheet 7 and their reflected lights are reflected by 
the polygon mirrors 1 6a and 1 6b and then made incident on light ' 
receiving elements 13a and 13b. If there is a shield body in the optical 
paths of the projection lights, the reflected lights are not made 
incident on the light receiving elements 13a and 13b. The coordinate 
axis of the 2nd coordinates of an indication body detecting device and 
the coordinate axis of the 1 st coordinate system of the display screen 
1 0 possibly shift from each other because of a position shift error 
between the retroreflective sheet 7 and light transmission/reception 
units la and lb. so the both need to be corrected while made to 
correspond to each other and conversion between the unit systems of 
the both is necessary and carried out by using a linear conversion 
expression. 
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(57) [SiS^] 

wn^^Tfi-Tii^mmi. . ^<om7jmmmsiK.wss.s 
m^m^tiimmt'irm^. m7mmm7mm±x 

x^tiisntctBmi<DiBmiimi. mi<omi^(omjs. 




1 

[ is*js 1 ] m7f<mm±icm i ® jssik *^ <t u x 
B5f E*s^iigH«7KiBM±t?t5fem 1 (Dm^mom^fiL 

L/, 10 

L female. mssm2<Dmmm^m^tLxiikmstifi. 
iisaJ^i^cDfg^fiig*. Huia® 1 ©ffi^*©^^fiitg 
iikSl-r & C i K J: . MiB^ 1 CDI^Sifi i Buie»2 © 

S3&^fig«^msgg«#t»?8«^g. 

S4>& < i «> 2 ffl©7t5M$#a t . 

^S-J^Sfc J; -5g+aiI*g*«:S-:5i,»TtiriB*g^®©g 
Sfi*:i 1 «:ta4g©7fe^{4g«lffl*|g|=t#m««5^« 

So 

CW«3B3] mimiE^mt. BiriaJim^tftffi^gK: 30 

g*^ 6 . Btria«^g©«7riiiffi±© HiifSBtr 1 <Dmmm 
'kmrnt L/c^^ag^sttursKfc. -yc^sc^ffl 
i.>-rffliE-r'<</a:Lr*sc<b?:!^i-r.sii*Jii * 
Tcit 2 Kiais©3i£^^fi[g«iajig#*ti?6a^«go 

[i«*:S4 ] HiiaJ§^S»tl&g«iS^I8B. Hi|ia*§S^ 

!ft < <!: lb 3 *fei±(Ci9:«^'^< L-r *-5 C i^i^i 
•r 1 TliMS ©c»rn*>«:iatg©3fe=^iCfeg«iaj 

■r€.t**^ 1 7!iM4©l>-rn*«K:ffii£©7te^SC{igt^lHJ 
Jlgf=t^f«$B«^g. 

^ct ^i^^tr?>mnim a fciB48©3K^scfiig«iw« 
g#tt«?fi^^^*ig. 

J: ■cifsai&2 (ommmiw^t Lxtkm s tiftwim 50 
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©:^# 3 6tirieSiSilg©an^Hoi±©mriBm 1 ©i^ 

SffliEC^*. «rffi-;^^^©1«jE«^{c»-:Jl,>r* 
^■T'^ < * *6 c i -r SiS^Jl 3 S tcit 6 

{cia«©^l£^fi:g*ltBi?gf^#tt««s^slg. 

J:-3-cMfaiir2©]^^iR%Sigi Lr«im3n;fc}i^!ej 

(oA^sifi t;,mzm7jms<Dm.^mm±<om9m 1 ©i* 
i>miEmi'k. wfia-^>^«s^©»iiE«^©rt©!^5£© 

StS;©«^©a;A:fil*/£«S/hfii*ffli»S'^ Ote L/T * 

iais©3fe^ffig«itt^f=tifm8i^ii^g. 
[ff^^g] iriai«i£^i3». Mia^i^i^t^tti^gtc 
J:o-CBuia^2©ffi«iK*»»<b Lr*lffisn)t*g^ 
©:;*:* 3 6Bfria*^^J|g©*5xHM±©t«IB^ 1 ©ffi 
^%S*tli UA:«^iB)©«m«i^*»ffi-r ■S^tcffli,^ 
5*l8iE«Sl:%. «rffi-^^g4«©ffliE<J^©rt©!NF^© 
«IB[©«S!Si©¥*^fii*fflt>S'^< >S:LT*>5 c i*!^® 

<!:-rs§s*s3 . 6 sfcB 7©t»-rn*scciei£©3e^^ 

[000 1 } 

f^A^«:j:0t9ffl*i^n^3ns^^gt> ^©^^DS 
®±-c©JijKfirg*Ji^*imiggK: J: 0 it^tfijicikm 
r s i^^sc*©«ifflie*4a^g©^i®ffi±«cii:g^ 
i:/cB«5^f^g©^@iffl±Ccaia64a/c^7]R 
ili®K:^^i^-r*3l£^^&g«^ttilg#^t»««^ilgK: 

[0002] 

[fif3fe©aJIS] iiUr-'<-V:*-;l'3>t3.-3»^©3 
>b-a-5ri/;^^A©®RCc#-3r. 3>fa.-^?'>x 
^ Atci: D tt«*!*^ 3 *i ■S^5^Slg©*5^BiM±«: A 
©J§Syt»#S©Jg:TxiB!|{cJ:i3ti^-r-&C<b{cJ:'3> 

[000 3] ^©J:^^c^^•-v:^;^3>t•a-^f^©a 

7i^g©^^iIiffiCC^m3nft:««K*f or H y 9-13^ 
iCXAt)nki'^i:nrj:'>m^liCit. *©^ifflffi±-C©S 

©J: ^ ftj^lR® <!: JQ: S«^nSi®±©JB7i^fitg4«lffi-r i> 
-frnthx, r++ciji/:fr^j (*a^fi*4. 2 6 7, 

4 4 3^) tmhtlXK^^, C<D-J3m\%. ^7KBiM©fl5 
H©1*«:^3l£^^<tS3iaR^<!:«:*tl^Eg3 -lis CtiC 
J:-3-c^^iiiBB©fr®{c*©-7 hi; ^ i':^i&«fiSL. Ji 
t.fcU^ >©gMCC J: 53fe©iSBrfiig^«l W t » 4 , 

c<oimx\t, iifi»s/N*!ff6nr7^©«iSilgK 

3^^BBglfflPBCC«IHl©^jKt6*JJ:b0!l'r-5©T. <ftm 



3 

[0 0 0 4] ftecD3fe^9«J^£feg*ltb75rffi*i. 
BBS 7 - 2 1 1 6 3 7^<2f$8K:M^3nrt,»5. C©* 

[000 5] MKflfeCDjt^W^cffigtfea^^i^**. «FMBg 

^^iliffloMffliJ<*K:*S!fStiSI*f*%iegL. ftWK^ 20 

[0006} 

©^iftecfct^rfe. ^^gcD^^M*sstgi-r-&)^ 

S^i. Jgji^«IW^gj!H«®«im©^iT-5]^tilS 30 

sc-r -5 <t ^ {cgas $ n 4ii:>s*i * s c i «s 5 * -c Aj: 

[0 007] :*:«HJttCOJ:^/d:#ttfc^*rJ5:3n/t 

JiTTigj^iffliig*!^©*! taoDSJi i -r -sffi^jst ©-ssc 

«:lfaCC«H^^fife^c3fe^fia*IUli£g«#tf«^K 

g©li««rB8«]i-rS. 
[0 008] 40 
[S@«:»9l-r-5./c*®^e] i»*JS 1 ©7fc^fi[g«^ 

taiig#tt»««^gw. ft^Hif itc^ 1 (ommm 
immt urt»$8*«^-r-5«s^sig<i:. ^©^iniaffi 

^2(cEgsn^iijffi±©^3t^^«:tg*!8rt?J§^3 
n/c{4g<!:Jg^«j©:*ctf S 4m 2 ©ffi^is*^i or 

m^-cm 1 ©)l«m©^Sfi:g«:fg^Sttlfig*a>n^ 

•5j§^j^s*»flcg^*m=&«L. *g*!i?i*im$igtt> ^ 

^ilS±«:*§n^^*i&gL//i:ti^K:. II2©|^^*%« 50 
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©gf^fiiaitbs-rsctKjro. iii©MSJS«tm2 
©ffisis i 3 « sffliE^ia* wr s c <t ^itisii 

[0009] it*3B2 ©3^^&g<*m$lg#*tg«* 

]Si*3t*S5fef ss3fe*e%wr «.iJ>fe < i 2 «©* 
iMs^Si. *^#®T©^ftsscKS3ic#iar© 

S3feie*tcS-:Jt>T, 1^prmiCXmJS.Stii>fmx<Dm 
^©M»r®H4ftaiJ-rSHiffl#ei. C©tHI'J#l2(c 
<fcSH«i^mcc»-:3t»-Cj§S^©fil[gi;A;# $*»m-r 
*»Hi#l8 <!: =&*-r S C i i T 
[0010] »*513©il£^(4g«ia«g{^^t»fS« 
^g«. 1**^1 *3t«2(c*jl,»r. »iiE#e*', Jl 
^ttlUlSSgCC J: -o -C 02 ©)^^JS4»II i L.-C«llll 3 
<aytJ§5^ffig*>6. «^g©^^iiiffi±©ll 1 ©)^^ 
m^^i Lfc^fitg=&^ai-r-5.BgtC. -yi^gliC* 

ffit>T:iiiE-r-< < iCc L- r * 4 c i ^i^iii -r 

[0011] i»^4©3fe^(4g<^tBilg{^#tf«« 
^g». f»*^17!;M3©l»-rtv*^«:4B(,>-C. f§^5RS 
ig{4ga^S#e». *g5^»i»fi[g*> «S^iiiffi±©H»fS 
«J^F«5©tBS& i'prs < t *> 3 *feLh«:sS;^-r-< < 0 

[0012] n^mb ©3^^{4g«itHKa«&ttf8^ 

^g». iS*Si7!)S©(,»-ria*>K:*jt,»t:. 
UlJ?g*5. f§nT!gj©«im«raS!lil«:Sr,T?f«c^'<<rj: 

[0013] nmm6<m^iiLSikimsmfm» 

[0014] (jxft^a&^m^mmimm 

imtkmi^sic j:'3xm2 <ommm^mm tLxtkms 
tifcWrm<r>:k^s *> hWr^fa.<om7mm±<Dm 1 © 

c>4«iE^*. -^>:^s:©SiiE«6»ec»-:j(,»-c^^ 

< % ur* 4 c i *i#g4 1 -r -5. 
[0015] mntm8<D^^mmiktii&mmmL^ 

^gW. t«*^3. 6*fctt7©l»-r4a*>SC*jt>r. 

ffliE^s**. t^mi^iii^&ic^-,xm2<Dmm^.'S:m 
iiiE±©is 1 o:>mwimi:&mt Lfcmmno^mTfimmi: 

©rt©«FS©l*»©l;S»©fi^«li; A:liS/jNffl?:fflt > 5 

-4 < t -c * s c i % ^#Si i -r s , 
[0016] i«*^9 (D^^^s^mm&mmnm. 



(4) 

5 

sR^Btt. mn^ms, 6a;/tB7©(,»-m*>tc*j(,>-c. 

[0017] 

l^mommoBmi jut. :*:^?8?:^©3ISfi<D}BSg=& 
5^-r0ffi«:S-^i.»ri*^S. 10 

[ 0 0 1 8 ] s 1 ». :^^m<Dm^{iLS^mmsi4t 

[0 0 19] 01«:fcl>t:#M^^l Oti. 
3 > f * - 5f l|©^^^«|gK:*J W S C R T * 7 ^ 
h T'^Xr^U-Y ;l/ (P DP. LCD. E L^) . J9: 

«fil?^|fiI92. 0cmxi{:^5 1. ScmrJ^ftlO 
5. 6 cm<D^7nTt!4*WrSPDP 

^ fci? 1 (omnmt nc^c <Dmy3B<om7f:mm i c ©— 

5fe=&rt8P«:WrS7l£2IS:a.^f Ha, 1 bifi^ti^ti 

332. OSO. ±TWffliJ©jaROf^iiJ©a©WiJ«:ttS 

[0020] #iit?^S «a»r^ (Ji^) i L 
t:©A©Jg©»f®*^uri»-5. 

(0 0 2 1 ] M3fejllS:i.=-y h 1 a. I hit. m9mu 30 

a. 1 1 b mm^mm'>- h 7f3^h(om.m^i:^^ 

-rS^T^^T- 1 3 a . 1 3 bi. ^5R^1 1 a. 11 
b *>6© U— tf7K4rfte«JCC^-r -5fc8!>©*:||i6©?g.® 
■C«4ftfl5©!l<'Jdr>5^-l 6 a. 1 6 b 
mfmmtLXi.>i. jJcJs. S3fe^-?-l 3 a. l 3 b« 
^^mtLXmmU, ^^IS^^l 1 a. 1 1 bRC»=5j< 
•;=f>5^-16a. 1 6 bB3l£^#®<bl,r«afiB-r 
^l/T. C©2iH©5fej|^JL:::-y h 1 a, 1 b&O' 
■?-nf>©<l^«!iSJS<!:. S';Stt]S«'>-h7<!:l?*5H-jil 40 

[0022] C©J: ^ )&:«tRR{C*jl,>t:». 1 1 

a. I 1 b*^6tol=fSn/cU— tf^fe*s. sjojd-^s^- 
iea. 1 6b©lil^{cj;-7r«5x@i®i 0i36®W«: 

(csstsns, -etr. wjii4ss#->-h7*>?>©sM 

jfej&i. jJ<i;d->3^- 1 6 a. 1 SbJcrSftfSn/t 
t^. S*^^-l 3a. 1 3b{CAWSni, ffll,. «:« 

*iffl»f 3 nS)^if>. S*t3fe«^*Jg^ 13a. 1 3 b «: 50 
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AStSnSCiBi&H. J&*j. 5j<y=f>5-5-l 6a. 
1 6 b©lHll£«:j:»). 9caJ^:^±©^— !f^fe©fte!]^4 

[ 0 0 2 3 ] #11^-^5 --i^^CiSKrfJ 

s^ttottf'p^sws-rsMPut'*'). tatiwtcta. it 

Wm&K. i -SH-i!»Sm*>e fg^jy^ S ©fits <t A# 3 i * 
^m-rS#mSI55 l i. C©#Ulg|J5 UCj:*»tHiS^ 

*(IW5 2i-C«(S3n-5. !5:*s. «^a6tt. 01 
r«3aa[L-CjiK34i-C(,»S*5. ^^CCB^^iBHl 0*^ 

[0024] c©J: ^^c*^S?g{c*jt,>-r«. S i (c 

VXim-ri>^. 3lcjMS:x--v h 1 b*>e.©!ftW7t«. 

0i±-cs^tt:^iEiD«:^3n. *r?i®ttJsw-> 

- h 7©5fe*W»-CSI43n2>fi[B (P s ) icm-^XM 

(PI) K:(,»fcS«-CttS!(§14S8*i'- h 7 {Ci OSI* 
StiSAi. jiBr!BJS©ffejSCCM.S&g (P2) *f©M 

immisisicj:r>xmmsti. •€-©?^©^s»7{4a 

<Pe) {CM«*r»ll«ttS«'>- ^7^CJ:•JJSS^S 
[0 02 5] {IL. 3I£jMS3.j::^ h 1 aTt*. mi±X 

:x:^ f h 1 a itm 1 ±r^m3 0 :^rpi«:^Sxmi i o © 
HlirSKSfStHD^lSjKS^i^iBffil o©±iai!ii*^a 

[0026] tct^it^^:!::. v Y 1 b©ti^JCB. 
^BMl 0©J:iaiiJ*ft:{*SiaffliJ©t»-r*a%^Si§*& 
:»[6liLrtJ;t,>*i. h 1 b*ie.m/clg 

^, ^Bi® 1 0©±2©:^r*iT2,fc 0 feKfKWtcitttJ 

7 ©J5*t®*i«^ffi 1 0©±ia-C{i»lSitft-C*S/i: 
«{>K:JS9t5ea*sA-c*4ci«cj;<3. ^Oiffii0©± 

bc^^cc^jsffliffli o©TaffliJ*^ig*&:& 
isiiTs i . a^^ffi 1 0 ©Tia©:^*J±)a<fc o 

6«jK:at,»/cJ*. ^ra*&«5F.'ii©Slt3feS*i/jN$<!&r). 
*fcfl<§t4S«i^- h 7©JS*fffi>mftUri,»-5fc8?)CC 
]S«3fefi*i/M<J5:*. {au. W«ttSlt->-h7©^ 
ft{CRI0-Ct3:*afi«jj&:raiaT?«^j:<. fgffl 3 J: ^ 

[002 7] iC^-C. Hl{C5K3tiri,»SJ:^{C. B 
iittJSIfi'- h 7 BW3^$:i- v h 1 a , lb *iiea 
SnTliSa^PBPSIJit. ^^laMl 0*Htf J:^K 
L-T" U" ^KBeaSn-ri^e. MtC. #MiRF-^7 
a. 7 bKrSs$nr(,>SJ:^CC. M3iailS3.^y h 1 
a . 1 b ?>|?JSttS«S^ - h 7 '^©^©faiift 



[0028] C © J: ^ h ©igftttSP^ 

7a. 7 bfC^O. /cijt«7l£iilS3.:::t. H b*i6© 
!9a**B P s CD(4g*:. e.fl*§ttSS*'>- h ©Siffit«g|5:9- 
7 b<D-S8©figP 3 *r^*sjttJ{C#^-CII®14S 

[0029] -^Xic. *^ia$ia«: J:S^«MT©fiig«l 

b . mmiimii^- h i . wmm i o feiii-©«fiSS8*t 

H b(IiJ?:9^+>^JH (Ch 1 ) iL. 3l£j^^ 20 
-c- h 1 affiiJ>S:9^+>^;l'2 (Ch2) i-^S. 

[ 0 0 3 0 ] M p u 5 »4< =f >«iffliiHig8*Wffli-r s c 

iSCiO. 3^511^:3.:::-"^ h 1 a. l brt©7K'J =f>5 ^ 
-16a, 1 6 bi&lHllK5li-r. ^5t^Tl 1 a. 11 

01 = 9,-, +0... /2 • • • 
0. = 0... +0... /2 • • • 

y= LX tanfi, /(tan0, + tan0 
x= W-y X tan0, 

r 1 = { (W-x) ' +y' } X 

r 2 = { (W-x) • + (L-y) ' } 
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* WM'^~ y 7 *»6©Si****S36SR^- 13a. 1 3 b K 
TJW-r-S. C©<fc^K:L-CS3l£«^l 3 a. 13b{cA 
14 L fc3l&©^a«S^ L »^^teail8S©tt;^r * 
SS3lc(t#<tU-C»6n*. C©^©#©U-<;l/©^ 
^t*M3l£^3c^l8 12a. 12b ^©^ftai L/T*! 
WL. «T©J:^i:rj:^a{cj:r)i!iffirSo 
[0 03 1 ] ^d:*J. MPU5©fittH8i55 1 
tS««. ±<bL/ra2{c^3<at:t,».6TiB©4«ffl©W 

[0 032] 0».. : C h 1 (^fei^J.- !y H b ) © 

^pa*&*i e.fi5^ s feiw *f ©fts 

9.., : Ch 1 (3tejiSS:i:^f H b) ©Jg^S©t^ 

0,., : Ch2 (3l£jMSaxt, Ma) ©^^J6*>p. 
f§m!8JS«lta*-C©ftS 

0,-, : Ch2 (3l£JMS^-i' H a) ©Jg^S©«l 

[0033] ^Jbi-ifri^SP (JgS^«JS©*.tO ©01 
S^aii. f§^!gJS©i|iSr©mfcbBii(T©SC ( 1 ) 7!> 
S (6) -Ctfi&fcnS. fflL. il36^S:aL^-y h 1 a. 
1 b*i0 i±K:*jt,>r£W©3®ia«:?9-?TiS:a3n-cc» 
sii^ccB. ^ (4) Tbs (6) B-en-ensc 

(4'). (5'). (6' ) SC©<l:^K/j:S, 
[0034] 

(1) 
(2) 

■ ) • • • (3) 
• • (4) 

sin (0,.. /2) • • • (5) 



sin (6... /2) 
• • (6) 



x= y X tan0 , 
r 1 = (x' +y' ) 
SAiB 

r 2 = (x' + (L-y) ' ) 
[ 0 0 3 5 ] S 3 B}§S^«^ffiS?a(C<fc •) «ltt»i»<t 3 
nSl^S^ (ll2©]ffi«iFJ ft^j^BMl 0©^© ■ 
<!: i/i S ( lg 1 ©ffi«^ ) t. ©fi*a^*>-ti©tt 40 

!Si iiSffi^3S©]^^tt©M«S=&^-r«S;S|-C* S . 

[0036] *^i^«a-c«. aS^iSH 1 0©^2aB«: 

Jg^ri^tB^g©??®^^^^^- h 7 i^tSS^:!^ 5- h 
la. lb i=S:saSl-r*. ^n6©ttg^n^^?|E©:fc 
«). Ji^n!^«lffiSia©ll2©i^t§5S (X. y) (mfir: 
Bin) ©ffiStti, «^iiiMl 0©»1©^^S^ (X. 
Y) <#{4: K--- h) i©)^S«ii3i«rnri,»-5pJt6tt 
C©fc*. M«4*fl6#WC«EL/Aj:(,»ti^«: 



• • • (4- ) 
sin (0,., /2 ) 



(5' ) 



X sin (0,., /'2) • • • (6' ) 
». tg^i^S*ifg^lxfcfiig<!:»S&4{igK:iiil|s*t« 

iS3tis«*s^04. *i^!^uiia©)^s*{4 

(inn) rd^'&©(C>Ftt. ^DiMl 0©l^lim 
awili^ ( Ki' h)r*SA:8i>. M«ra©*{4iK©^ 

[0037] C©J: ^i&*t»*>6:*:»?gjggT?B, ±i£ 

©)^«^^*TieiC (7) ccn^-rj:^i^c-;x^sc*« 
tr>r?f>i^*)©i-r6. 

[0038] 
[£ii] 



mo 



^Y-" '■nit 



mi 
m 3 



C6) 



^m^i 1 

10 

C7) 



85 3 7 6 



[0039] C Cr^. ^(7) ^(D^^mo -m, (D^ 

bfcmcommaLm t (omm^^um b x^m o r t > ^ . 

[0040] tfc. S; (7) ^omiiitmo ^m, <D6 

S:^. Bli%ii>3^j:< ifcS^c^3figw:*jc>ria-ro± 

[0042] 

: (XI. YD = ( 1 00. 1 00) 
v->7 2 : (X2. Y2) = (5 0 0. 1 0 0) 



*v-^;3: (X3. Y3) = (500. 300) 
v-^^4 : (X4. Y4) = (3 0 0. 1 0 0) 
[0 04 3] MOC. ^ (7) ^(Omimo -nis 

10 to 04 4] :attWtCC*. v^;?7*}g^bytJg*®rSCr) 
«iai«!iS;«f^6?i^ti/i:4 0f=^-^ (x„. y„. J 
(fMl.. n=l-4. i = 1-1 0) ;Jp6. «/hZim?S 
^ffll^T^ (7) 0<^3a:ma --m, gpi^. 38 

®[f ^TfBS; (8) co<i:^^gl>/cB$. cin^^ib^^ 
^^iStmo --ms r(i®^LifcS;^r^r*' O" <i:g< 

ct-cff^nsTiB^ (9) ^^■ritiL:&ss:^«< c 

[0045] 
[»:2] 



f = S S { (X„ -mo 

» - 1 i - 1 



*20 



i — mi yn. I — m*) 



[0 04 6] 



d f 

9 f 
ami 

d f 

d f 
am» 

9 f 
9m4 
9 f 
9 ms 



+ (Yn -ma x„. i -ma y„. * -me ) ^ } 

- . • (8) 

^ [^3] 

4 1 0 

5 52 C2Xu. i ^mo + 2Xo, i y„. i mi 

n- 1 I - 1 

+ 2x„.i m* -2X„ x„. i ) =0 

4 1 0 

22 S (2yn. i ^mi + 2x„. i yn. i m© 

n — 1 i — 1 

H- 2 y n. i m4 - 2 X„ y . ) =0 

4 10 

S S (2Xa, I *m2 + 2x„. 1 Y n, i ms 

n- 1 i - 1 

+ 2 x„. I ms - 2 Yn Xo. I ) =0 

i 1 0 

S 22 (2x«. I y„. i m2 + 2y„, i ^mj 

+ 2 y «. i m5 - 2 Ya y a. i ) = 0 

(Xn. imo+y.. imj+2m4-2X„)=0 

II- 1 i - 1 



4 1 0 



•1 I- J 



(x«. I m2 +ya. i ma + 2m6 - 2Yo ) = 0 



C9) 



11 



[0047] *g^S©ffiS«im©RR«:», S 

m 2 ©MS3^oi^sfii3!f> ^ Wfimm i o ©^s^©^ t 
[0048 ] fei±{i. JgsRigjs ©(igccM-rsi^^^fii© 

jX^ral O-ijrl -r2 



C7) !^pg^ 1 1 -85 376 

12 

Sb. ffi«*4©0S£ROfffiS©ffi:*:© 3 #)ii(c^w set 
*c-c. Bir^©sc ( 7 ) {iTiBSC (10)© 

[0049] 
[Si[4} 



0 aO''W2 rl ' ^ y - k 2 
_Crlalx-r2aly-alrIkl+alr2kl ^ 
'r2a2x+rla2y + a2r2k2 + a2r lk2'' 

• • • (10) 

{aU. m 0 = r 1 a 1 
m 1 =- r 2 a 2 
m 2 = r 2 a 1 
m 3 = r 1 a 2 

in4 = -alrlkl+alr2kl 
m5a2r2k2+a2rlk2 



[0050] i^9jm^m^Si<Dmmm±o:> 2 .-js ( x i . coct ^ -So 

y 1 ) - ( X 2 . y 2 ) (Omm r (ram) ?:*fl£-r 20 [005 1 ] 

Bffll 0<Dmmm±<O2.^. (XI. YD - (X2. Y [»5] 
2 ) (DiSBtR ( K h ) tC^rei. TIB^ ( 1 1 ) 

R* = (X 1 -X 2) * + (Y 1 - Y2) » 

= {rlal Cxl-x2)-r2al (yl-y2)}« 

+ (r2a2 (xl-x2) - rla2 (yl-y2) } » 

= (r I ' a 1 « +r 2« a 2* ) (xl-x2)* 

+ (r2*al«+rl*a2«) (yl-y2)r 

-2 (al« rlr2-a2» rlr2) 

X (x 1 -X 2) (y 1 -y 2) 

•V (11) 



[0 05 2] ii^. m^^m^m(Dm2(Dmmmi>m 

R' = ( r 1 



★ 2 tntc^. ±iBS: (11) «Tie^ { 1 2 ) cr>J: ^ 



[0 05 3] 
a 1' + r 2' a 2' ) 
{ (x 1 -x2) * + (y 1 -y2) ' 
+ mP ) 



) 



= (mO 

= (m2' +m3' ) 
[0 0 5 4] ±iaK (1 2) tCt^-:>r. 40 [Sfc6 

^m^m<Dm2(Dmmm<Di^mso:>i^^$ r (m{4 : 
nin) ^m^kmrn 1 0 (Dig 1 <omu^<Di^9jms<D:kt 3 

R (^(i: F;' h) tC^T-So 
[ 0 0 5 5 ] S/c. *§^«lta*S<b«ijKili® 1 0 t(0 

ti. mO>>ml. m2<<m3 i^^^^jr-rcid^rt? 

«>o ccoii^. ±ies (12) tiM^Ties; ( 1 3 ) cd 

[0056] 50 



(12) 

] 

R=m 0 r 
= m 3 r 



( 1 3) 



[0 05 7 ] iy±&Cj:D. Rimmr^fSi(^itt. mOt 
m3 <ta)l^-m7Er»«:aiRUrffifflTntfm>C<htC^c 

CO 05 8] 



(8) 



13 



10 



11-85 

14 



1 a. 1 b %mt3.::.'j 

5 MPU 

6 ^Ti^S 

7 l?!l§ttSW->-h 
1 0 S^iBS 
11a. lib 
13 a. 13b 
16 a. 16b 

5 1 nmm 

52 



[01] 



[02] 



C9) 



1 1-85376 



m3] 




(.72)^mm -Sum 

1^ m±ffi^^tti^ 



t*^;iimJI|lKrP*llBLh/jNfflff 4Ta 1 ■■ 

»S5il|«jllttrfi«JlE±/hBa*4TB 1 = 
1^ a±a*|ciC#ttrt 



